HIV-1 Tat-mediated protein transduction of Cu,Zn-superoxide dismutase into pancreatic beta cells in vitro and in vivo.
Reactive oxygen species (ROS) are considered an important mediator in pancreatic beta cell destruction, thereby triggering the development of insulin-dependent diabetes mellitus. In the present study, we investigated the HIV-1 Tat protein transduction domain-mediated transduction of Cu,Zn-superoxide dismutase (SOD), which supplies SOD activity exogenously in pancreatic beta cells under oxidative stress. Tat-SOD fusion protein was successfully delivered into insulin-producing RINm5F cells and rat islet cells. The intracellular dismutation activities of SOD were found to increase in line with the amount of protein delivered into the cells. ROS, nitric oxide-induced cell death, lipid peroxidation, and the DNA fragmentation of insulin-producing cells were found to be significantly reduced when the cells were pretreated with Tat-SOD. Next, we examined the in vivo transduction of Tat-SOD into streptozotocin-induced diabetic mice. A single intraperitoneal injection of Tat-SOD resulted in the delivery of this biologically active enzyme to the pancreas. Moreover, increased radical scavenging activity in the pancreas was induced by multiple injections of Tat-SOD, and this enhanced the tolerance of pancreatic beta cells to oxidative stress. These results suggest that the transduction of Tat-SOD offers a new strategy for protecting pancreatic beta cells from destruction by relieving oxidative stress in ROS-implicated diabetes.